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(54) Method and system for providing location-specific services to GSM/PCS subscribers 



(57) Registering, ordering and using location- and 
user-specific services in a client-server environment 
having mobile equipment operating within wireless com- 
munication cells. The client Is typically a WAP-enabled 
GSM phone logged onto a GSM 900/1800 or PCS 1 900 
cellular telecommunications network. The server may 
be either a combination WAP gateway and standard 
Web server or a WAP application server. The server 
may be Interlinked via the Internet and may have access 
to a database system. The database stores geographi- 
cal information required for a location-based service, 
such as the level of rooms in a building, aisles in a store. 



or gates at an airport. The database also can include 
service-specific logic that is executed in response to a 
client demands. The client exploits location data that is 
stored on an SIM card attached to the mobile equip- 
ment. Fon/varding the current location area code or cell 
Identification together with the subscriber's MS I SDN to 
a WAP application can trigger the server to execute the 
application logic. The user may then select a more pre- 
cise location and a service attached to that location. By 
using push technology, the server may deliver informa- 
tion to the client without receiving an inf omnation req uest 
from the client. 



CM 
< 



CM 



2o: 



Client 



WAP 

embled 

ME 



.VfE-SlMVF 



SIM can! 



I 

703 



Server 



204- 



310 



Web 



Cttd 
decks 



— 206 

StJK. 



■ 211 — I ( ArroTWT 
I 



Server 



216 



MSISDN 



LOCATION 



?18 — 



220 



OEOJTEM 



SERVICES 



Q. 

UJ 



nc.i 



PointaH Kti l/Mn« TCnHi DAQIC rCD\ 



EP1 119 211 A2 

■» 

Description 

[0001] The present invention relates generally to cellular telecommunications systems and, more specifically, to 
delivering precise-location- and/or user-specific services to users of mobile equipment witliin a GSM/PCS cellular 
5 system. 

[0002] The GSM standards specify the Infrastructure for a digital cellular service. To ensure interoperability among 
GSM systems, the standards address parameters such as the radio interface (900 MIHz, 1800 Ml-lz or 1900 MHz), 
switching, signaling, and Intelligent network features. 

[0003] GSM subscriber- related data is carried on a Subscriber Identity Module ("SIM") card installed or inserted in 
10 the phone or other mobile equipment. The SIM card allows a user to place a cellular telephone call from any valid 
mobile equipment, since the subscriber data is used to complete the call rather than the mobile equipment's serial 
number. 

[0004] The Wireless Application Protocol ("WAP") is a standard protocol for the delivery of services from the Internet 
to users of wireless mobile equipment over cellular wireless networks. WAP establishes a protocol common to all 
mobile equipment manufacturers for the presentation of Information on the small display screens that are characteristic 
of mobile equipment. WAP servers can deliver infomnation via "cards" to mobile equipment using the Wireless Markup 
Language ("WML"), which is a modification of standard hypertext markup language ("HTML") (cards are analogized 
to HTML pages) for use with mobile equipment. WML allows users to access the Internet and send and receive email 
via the mobile equipment. 

20 [0005] Technology for locating mobile stations in wireless networks is known. For example, United States Patent No. 
5,907,809 to Motnar et al. ("Molnar") describes the use of an array of spot beams directed near a mobile user to 
determine mobile user position by measuring the relative power received from the mobile user in each spot beam. 
A/fo/narteaches determining the location of a mobile station at any point in time as precisely as possible without requiring 
any interaction between the mobile subscriber and the cellular system, This enables location-sensitive public security 

25 services (such as for locating suspicious or fraudulent mobile stations), enables location dependent emergency serv- 
ices (such as 911 services under the assumption that the caller cannot actively cooperate), and provides a technical 
solution for network routing or tracking purposes (such as fleet management). 

[0006] Technology also exists to provide location-specific services to mobile subscribers at the location area level. 
For example, it is known to provide a WML card listing of all of the restaurants located within a location area to a mobile 
30 subscriber in response to a request from the subscriber. This conventional system provides location-specific services 
at a geographical resolution level of the location area. 

[0007] Unfortunately, known technologies for locating mobile stations In cellular systems do not enable mobile sub- 
scribers to receive precise, location-specific interactive services through the cellular network. The prior art fails to teach 
a solution to the problem of determining the location of a mobile subscriber more precisely than at the level of the 
35 location area. Consequently, there exists a need for a technology that can deliver services that are specific to individual 
locations and individual users within a location area. 

[0008] The present invention provides a cllent/server-based method and system for registering, ordering and using 
location- and user-specific services in a GSM/PCS cellular communications system. According to one aspect of the 
Invention, a server for delivering location- and user-specific services over a digital cellular communications system to 

40 users of WAP-enabled mobile equipment is provided. The server Includes an entity relationship model (ERM) compo- 
nent that defines the relationships between a user account, the mobile subscription, and a mobile equipment location. 
A server engine operates on the ERM component, operates on a service request from the mobile equipment, and 
generates a communication based on the results of the ERM component operation. The server has an interface that 
accepts the service request from and delivers the communication to the mobile equipment. 

45 [0009] According to one aspect of the invention, the client system is a WAP-enabled, GSM-compatible telephone 
logged onto a GSM 900/1 800 or PCS 1 900 telecommunications network. The application server Is either a combination 
of a WAP gateway with a standard web server or a stand-alone WAP application server. The application server elements 
may be interiinked via an IP network and may access a database. The database stores user, mobile subscription, 
location, and service data according to the entity relationship model. 

50 [001 0] According to another aspect of the invention, a location-based infonmation service can be delivered to a WAP- 
enabled mobile equipment. A mobile equipment identification and a location are received at an applications server In 
response to the mobile subscription identification and the location, a detennination is made whether the mobile sub- 
scription is entitled to receive the infomnation service. The information service is built using the mobile subscription 
identification and the location. In turn, the information service is delivered to the mobile equipment for presentation to 

55 the user. 

[0011] A user of the location-specific application server system can create and maintain a valid account and register 
location preferences for one or many GSM/PCS networks. This activity is typically completed via a secure e-commerce 
website. 
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[0612] Once the account and the location preferences are activated, the user can order and use location and user- 
specific services by invoking a specific transaction flow when the user is located within a location area that contains a 
geographical itenn of Interest, such as a building, an airport, a landmark, or a street. The invocation results in a service 
dialog between the client (the WAP-enabled GSM phone) and the application server (either directly or through the 
WAP gateway). The application server operating on the ERM completes authorization and other consistency checks 
as well as controlling the service transaction. 

[0013] In support of the inventive client/server-based system, a computer-readable medium can b provided that 
has data fields organized within a data structure. The medium comprises an account data field that contains data 
representing a mobile equipment user and a user account; a subscription identification data field that contains data 
representing the wireless subscription; a location data field that contains data representing a location area; and a 
services logic field with logic for delivering a service to the user through the wireless mobile equipment based on the 
data fields. 

[0014] In view of the foregoing, it will be understood that the invention deliver services that are unique to specific 
geographical items located within a location area and tailored to the particular mobile equipment user 
[0015] Preferred embodiments of the present invention will be described in the following in connection with the ac- 
companying drawings which show: 

FIG. 1 is a perspective view illustrating a mobile equipment user at a specific geographical item within a location 
area of a cellular system. 

FIG. 2 is a schematic diagram illustrating a client-server system according to an exemplary embodiment of the 
Invention. 

FIG. 3 is a schematic diagram illustrating a WAP network architecture with a GSM/WAP mobile station connecting 

to a web application server via a WAP gateway according to an exemplary embodiment of the invention. 

FIG. 4 is a schematic diagram illustrating a WAP network architecture with a GSM/WAP mobile station directly 

connecting to a WAP application server according to an exemplary embodiment of the invention. 

FIG. 5 is a flow diagram illustrating the steps in a method for providing a list of location-specific geographical items 

to a mobile subscriber according to an exemplary embodiment of the invention. 

FIG. 6 Illustrates a representative mobile equipment screen displaying a list of available location-specific geo- 
graphical items to a mobile subscriber according to an exemplary embodiment of the invention. 
FIG. 7 is a flow diagram illustrating the steps in a method for offering location-specific services associated with 
geographical items to a mobile subscriber according to an exemplary embodiment of the invention. 
FIG. 8 illustrates a representative mobile equipment screen displaying a list of available location-specific services 
associated with a geographical item to a mobile subscriber according to an exemplary embodiment of the invention. 
FIG. 9 is a flow diagram illustrating the steps in a method for perfomriing a service dialog with a mobile subscriber 
according to an exemplary embodiment of the invention. 

FIG. 10 illustrates a representative mobile equipment screen displaying the results of a service dialog between a 
server system and a mobile subscriber according to an exemplary embodiment of the invention. 

[001 6] The present invention is directed to providing location-specific and/or user-specific services to users of cellular 
system mobile equipment. Although the preferred embodiment of the invention will be described with respect to pro- 
viding services to users in a GSM cellular system, those skilled in the art will recognize that the invention may be 
utilized in connection with providing location-specific or user-specific services to mobile subscribers within a variety of 
mobile communications system environments. Other conventional mobile communication systems include DCS, PCS 
and AMPS cell-based wireless systems. 

[0017] The exemplary embodiments are based on the assumption that the mobile station equipment of interest is 
primarily used for basic telephony services and that the exact location is not of interest to the mobile subscriber unless 
and until the subscriber requests location-specific infomiatlon in a partrcular situation. For example, when the subscriber 
is entering an airport building, standing in front of a historic landmark, or simply asking for guidance to walk from street 
A to street B in a foreign city, location -specific services become of interest to the subscriber. A mobile subscriber can 
be integrated with the cellular network in an interactive way, thereby enabling the subscriber to register, order or use 
location- or user-specific services on demand. 

[0018] The following cellular system and server components can be deployed in an exemplary embodiment of the 
invention. The GSM standards referenced are accessible via the Internet's World Wide Web at http://www.etsi.org. 

• GSM 900, DCS 1800, or PCS 1900 telecommunication networks; 

• a GSM 11.11 or optionally GSM 11 .14 compliant SIM smart card; 

• a WAP-enabled GSM phase 2+ compliant mobile equipment; 

• a wireless Internet connection as specified by the WAP standard; 
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[0©19] A computer-based information processing server system can include either (1 ) a web server that interfaces 
through a WAP gateway over the GSM system to a mobile equipment subscriber, or (2) a WAP application server that 
interfaces directly over the GSM system to a subscriber. A databas system can be interconnected to the web server 
or WAP application server. 

5 [0020] The application server advantageously includes a specific entity relationship model ("ERM") and a specific 
flow of transaction logic initiated by the mobile subscriber in order to register, order, and use location- and user-specific 
services. The ERM Implements th rules that define the relationships among the various data elements and establishes 
a structure for the delivery of services by the system to the mobile subscriber. The database may be implemented as 
a relational or object-oriented database, as Is l<nown in the art. 

10 [0021] Turning now to the drawings, in which like numerals indicate like elements throughout the several figures, 
exemplary embodiments of the invention will now be described in detail. FIG. 1 depicts the user or subscriber 100 of 
a WAP-enabled cellular telephone or other mobile equipment 102. The user communicates via the mobile equipment 
1 02, also described as a mobile station, over a radio link 1 04 to cellular tower 1 06. Cellular tower 1 06 provides coverage 
of one or several location areas in a cellular system. An application server 108 accesses database 110 and provides 

15 services to the subscriber 100 through the cellular system over IP network 112. These services can be specific to 
particular geographical items 114 located within a particular location area that Is served by cellular tower 106. 
[0022] A schematic diagram is provided in FIG. 2 that illustrates a client-server system according to one embodiment 
of the invention. Referring now to FlGs. 1 and 2, the client system 200 includes a GSM/WAP enabled mobile equipment 
(ME) 201 and a SIM card 203. The mobile equipment 201 operates on the GSM-specified interface between the ME 

20 201 and the SIM ("ME-SIM interface") 202. 

[0023] The client 200 uses a standard GSMA/VAP protocol stack 210, as is known in the art, to communicate with 
the server system 204. The server system 204 generates or contains web pages 205, a server engine 208, and a 
memory having a data structure with several data entities 212, 214, 216, 218, 220. These data entities are related to 
each other by relationships defined in an ERM 211. The server system 204 may also generate or contain wireless 

25 markup language card decks 206. 

[0024] The entity ACCOUNT 21 2 represents data necessary to uniquely describe a user 100 and the user's payment 
and billing information (such as the subscriber's name, address, credit card, etc.). An individual account is created and 
maintained through a secure web site by using a unique Userld and Password, as is known in the art. 
[0025] The entity MSISDN 214 represents a mobile station ISDN number representing a wireless subscription as 

30 defined by the GSM standards available at http://www.etsi.org. 

[0026] The entity LOCATION 216 represents a location area as specified by the GSM standards. 
[0027] The entity GEOJTEM 218 represents any physical object, such as a geographical item 114, located in a 
given location area within the coverage area of cellular tower 106. Examples of possible geographical items include 
buildings, streets, airports, and landmarks. GEOJTEMs 218 may have a complicated, recursive internal structure to 

35 describe details like a floor in a building, a store in a mall, a specific position on a street, a gate in an airport building, 
or other geographic detail. 

[0028] The entity SERVICES 220 represents available logic and/or content stored in database 110 for a given 
GEOJTEM. Services are delivered to subscribers by application server 108 and may have descriptive names and 
data, but typically comprise executable software logic elements. 
40 [0029] Between these entities, the following exemplary relations are maintained in the ERM 21 1 , as shown in Table I . 
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TABLE I 

ACCOUNT: MSISDN = l:n; i.e. one ACCOUNT must have one or 
multiple MSISDNs attached, but a MSISDN is attached to exactly 
one ACCOUNT. 

MSISDN: LOCATION = n: m (n >= I, m >= 1) 



LOCATION: GEO ITEM=l:n 



GEO JTEM: SERVICE = n: m (n >= 1, m >= 1) 

20 

[0030] The server engine 208 receives requests from the client 200. The server engine 208 then operates on the 
entity relation model 211, and prepares web pages 205 and/or WML card decks 206 and delivers them to the client 
200. Depending on the service specific logic, the server engine 208 might use push technology to send information to 
the client at a time during which a service is in use by the client 200. 

25 [0031] FIG. 3 illustrates a client-server architecture in which the server 307 communicates with the mobile station 
301 operating as a client through a WAP-compliant gateway 305. Referring now to FIGs. 1-3, the client is embodied 
as a GSM phase 2+ compliant mobile station equipment 301 , as specified in the GSM specifications. The client is also 
WAP-enabled according to the WAP specifications available at http://www.wapforum.org, and is attached to a GSM 
11 .11 or a GSM 11 .14 compliant SIM card 303. The ME-SIM interface 302 is compliant to GSM 11.11, and may also 

30 be compliant to GSM 11.14, as specified in the GSM specifications. 

[0032] The mobile station 301 communicates via the GSM/WAP protocol 304 with a WAP-compliant gateway 305 
which, in turn, communicates via the Internet hypertext transfer protocol ("HTTP") with a Web server or application 
server 307. The data stores DS 1 through DSn 308 implement the entity relationship model in a relational or object- 
oriented database. 

35 [0033] The logical end-to-end communication channel 309 between mobile station 301 and server 307 can be spec- 
ified as a series of requests from the mobile equipment client 301 to the server 307, each containing a uniform resource 
locator ("URL") and/or user data. Corresponding replies, including data, are sent by the server 307 to the mobile station 
301. 

[0034] FIG. 4 illustrates an exemplary embodiment of the client-server architecture in which a WAP-compliant server 
40 407 communicates directly with a mobile station 401 operating as a client. Referring now to FIGs. 1 , 2 and 4,. the client 
is embodied as a GSM phase 2+ compliant mobile station 401, as specified in the GSM specifications. The client is 
also WAP-enabled and has a GSM 11.11 or a GSM 11.14 compliant SIM card 403 attached. The ME-SIM interface 
402 is compliant with GSM 11 .11 and may also be compliant to GSM 11 .14. 

[0035] The mobile station 401 communicates using the GSM/WAP protocol 404 with WAP server 407. The databases 
45 DS1 through DSn 408 implement the entity relationship model in a relational or object-oriented database. 

[0036] The logical end-to-end communications channel 409 between mobile station 401 and WAP server 407 can 
be specified as a series of requests from the mobile equipment client to the server, each containing a URL and/or user 
data. Corresponding replies are sent by the WAP server 407 to the mobile station 401 and Include data. 
[0037] The account data needed to create a user account, as represented by the entity ACCOUNT 212, can include 
50 a UserlD and Password, a UserName and Address, user credit card information, and user MSISDN information. Col- 
lectively, these data elements define a valid account. It Is then optional for the user to specify location preferences. 
[0038] Once a valid account is established by the system, the user can specify the user's specific location within a 
location area of the cellular system. For example, the user may specify that he or she is at the airport or another 
geographical item. The typical structure of the relationships between user locations and services Is as follows: there 
55 are one or more GSM networks available to the user; for each GSM network, there are one or more location areas; 
for each location area, there are one or more geographical items; and for each geographical item, there are one or 
more services available. 

[0039] To make the data entry and maintenance of the user's location preferences more convenient, reasonable 
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default values may be used. One skilled In the art will appreciate that various default values may be specified in order 
to optimize the maintenance of accounts and location preferences. 

[0040] FIG. 5 is a flow diagram illustrating the steps In an exemplary method for providing location-specific geograph- 
ical items to a mobile subscriber according to the status of the user account and the user-specific location preferences. 
5 Among other functions, the flow diagram of FIG. 5 defines the authorization and consistency checks that are performed 
by the server. 

[0041] Referring now to FIGs. 1 -5, in step 500, the server 204 retrieves the client data from the client 200 to Initiate 
the exemplary routine 510. The data preferably Includes the client's MSISDN and the current location given by the 
parameter MCC_MNC_LAC or MCC_MNC_LAC_CI as specified In the GSM specification. In step 501 , the server 204 
10 evaluates the client's MSISDN. According to the rules Implemented in the ERM 211 , the server 204 can check If the 
MSISDN Is attached to a valid account. If not, the "No" branch Is followed from step 501 to step 502. An error message 
is sent at step 502 to the client 200, and the routine 510 terminates. The client 200 may, for example, display a message 
to the user indicating that service has been denied. 

[0042] If, at step 501 , the MSISDN is attached to a valid account, then the "Yes" branch is followed to step 503. The 
15 server 204 evaluates in step 503 the current location of the client 200. This evaluation of current location can be 
completed in the form of a location area code MCC_MNC_LAC or MCC_MNC_LAC_CI (per the GSM specification). 
According to the ERM, the server 204 checks the location preferences of the client 200, based on the validated account/ 
MSISDN infomiatlon. If it is determined by the server 204 that the client 200 is entitled to use service in this particular 
geographical area, then the "Yes" branch is followed from step 503 to step 505. The client 200 may be entitled to 
20 receive service both when the user is logged onto the user's home network as well as when the user Is roaming In a 
foreign network. 

[0043] If the server 204 determines at step 503 that the user is not entitled to use location-based services in that 
particular geographical location, the "No" branch Is followed to step 504. An error message is sent In step 504 Indicating 
that the client 200 cannot proceed. For example, the client 200 may display a message for the user Indicating that the 
25 user Is not registered for service at that particular location. The routine 510 temnlnates upon the transmission of this 
error message. 

[0044] At step 505, the server 204 compiles a list of available geographical items that are located in the area of the 
user 1 00 and sends that list back to the client 200 in the form of a web page 205 or a WML card 206. The routine 51 0 
terminates at step 506. 

30 [0045] FIG. 6 illustrates a representative mobile equipment screen displaying a list of location-specific geographical 
Items that are available in the location area of the mobile subscriber. Referring now to FIGs. 1-6, message display 606 
may be displayed on mobile equipment 102 at step 505 of the exemplary routine 510 shown in FIG. 5. According to 
one embodiment, the message display 606 Is rendered by server 204 to a user 100 with a valid account when that 
user enters a particular location area. The geographical Items within that location area (for example, the international 

35 airport tennlnal, the domestic airport terminal, streets A-G, and streets H-Z) are presented to the user 1 00 so that the 
user can subsequently select location specific services associated with one or more of those geographical items. 
[0046] FIG. 7 is a flow diagram illustrating the steps in an exemplary method for offering location-specific services 
associated with geographical items to a mobile subscriber. The exemplary method permits the user to specify particular 
geographical items within a location area in order to use a particular location dependant service. The flow diagram 

40 also defines the authorization and consistency checks perfonned by the server. 

[0047] Referring now to FIGs. 1 -5 and 7, the exemplary routine 710 begins at step 700, at which step the server 204 
retrieves the client data from the client 200. The data preferably includes the client's MSISDN and the current location 
given by the parameter MCC_MNC_LAC or MCC_MNC„LAC_CI (as specified in the GSM specification). In step 701 , 
the server 204 evaluates the client's MSISDN. According to the rules implemented in the ERM 21 1 , the server 204 can 

45 conduct an inquiry to detemnine whether the MSISDN is attached to a valid account. If not, the "No" branch is followed 
from step 701 to step 702. An error message Is sent at step 702 to the client 200, and the routine 710 terminates. The 
client 200 may, for example, display a message to the user Indicating that the user is not authorized to access Interactive 
services. 

[0048] If, at step 701, it Is detemilned that the MSISDN Is attached to a valid account, then the "Yes" branch Is 
so followed to step 703. The server 204 evaluates in step 703 the cun^ent location of the client 200, in the form of a location 
area code MCC_MNC_LAC orMCC_MNC_LAC_CI (per the GSM specification). According to the ERM 21 1 , the server 
204 checks the location preferences of the client, based on the validated account and MSISDN infomnatlon. if it is 
determined by the server 204 that the client 200 is entitled to access services in this particular geographical area, then 
the "Yes" branch is followed from step 703 to step 705. The client 200 may be entitled to receive service both when 
55 the user is logged on in the user's home network as well as when the user is roaming in a foreign network. 

[0049] If the server 204 determines at step 703 that the user is not entitled to use location-based services in that 
particular geographical location, the "No" branch is followed to step 704. An error message is sent in step 704 indicating 
that the client 200 cannot proceed with the requested operation. For example, the client 200 may display a message 
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to fhe user indicating that the user is not registered for service at that particular location. 

[0050] Steps 700-703 ar preferably completed, even though account validation and local preferences validation 
steps were performed in steps 500-503 of FIG. 5, because the mobile equipment 102 is typically a moving object and 
may have moved outside the original location area. Moreover, the mobile equipment 102 may have switched to a 

5 different MSISDN if the user has a multi-MSISDN GSM subscription. 

[0051 ] At step 705, the server 204 evaluates the Geo_ltem that the user selected from the list rendered by the server 
The Geo_ltem is checked against the user's location prefer noes, and a list of available services that are associated 
with that Geo.ltem Is then compiled and rendered for client evaluation and selection. Alternatively, the list of available 
services may be pushed to the client 200 from the server 204 without requiring a client request to initiate the information 

10 transfer. The method then terminates at step 706. 

[0052] FIG. 8 illustrates a representative mobile equipment screen displaying a list of available location-specific 
services associated with a geographical item to a mobile subscriber. Referring now to FIGs. 1, 2, 7, and 8, message 
display 806 shows a mobile equipment screen display of the list rendered by the server 204 in step 705. The available 
services associated with the geographical item selected by the user 100 are presented for consideration and selection 

15 by the user in this representative screen display. 

[0053] FIG. 9 is a flow diagram illustrating the steps in an exemplary method for performing a service dialog with a 
mobile subscriber. The method enables the client to further specify and to use the selected service by interacting with 
server 204. The flow diagram also defines the authorization and consistency checks performed by the server. 
[0054] Referring now to FIGs. 1 -5 and 9, the routine 91 0 begins at step 900, in which the server 204 retrieves client 

20 data from the client 200. The data preferably includes the client's MSISDN and the current location given by the pa- 
rameter MCC_MNC_LAC or MCC_MNC-LAC_Ci (as specified in the GSM specification). In step 901, the server 204 
evaluates the client's MSISDN. According to the rules implemented in the ERM 211, the server 204 can check if the 
MSISDN Is attached to a valid account. If not, then the "No" branch is followed from step 901 to step 902. An error 
message is sent at step 902 to the client 200, and the routine 91 0 terminates. The client 200 may, for example, display 

25 a message to the user indicating that the user is not authorized to access interactive services. 

[0055] If, at step 901 , the MSISDN is attached to a valid account, then the "Yes" branch Is followed from step 901 to 
step 903. The server 204 evaluates in step 903 the current location of the client 200, in the form of a location area 
code MCC_MNC_LAC or MCC_MNC_LAC_CI. According to the ERM 211, the server 204 checks the location prefer- 
ences of the client 200, based on the validated account and MSISDN information. If it is determined by the server 204 

30 that the client 200 is entitled to use service In this particular geographical area, then the "Yes" branch is followed from 
step 903 to step 905. The client 200 may be entitled to receive service both when the user is logged on in the user's 
home network as well as when the user is roaming in a foreign network. 

[0056] If the server 204 detemnines at step 903 that the user is not entitled to use location-based services in that 
particular geographical location, the "No" branch is followed to step 904. An error message is sent in step 904 indicating 
35 that the client 200 cannot proceed with the requested operation. For example, the client 200 may display a message 
to the user indicating that the user is not registered for service at that partk:ular location. 

[0057] Steps 900-903 are preferably completed, even though account validation and local preferences validation 
steps were perfomried in steps 500-503 of FIG. 5 and steps 700-703 of FIG. 7, because the mobile equipment 102 is 
typically a moving object and may have moved outside of the original location area. Moreover, the mobile equipment 

40 may have switched to a different MSISDN if the user has a multi-MSISDN GSM subscription. 

[0058] At step 905, the server 204 and the client 200 engage in a dialog to request and deliver the service selected 
by the client according to the ERM 21 1 . The server 204 executes the logic associated with the specified service. This 
service-specific dialog might, for example, provide a flight boarding schedule to a user located at an airport and a 
weather report for the user's destination city. Alternatively, the service-specific information may be pushed to the client 

45 200 from the server 204 without requiring a client request to initiate the information transfer. 

[0059] If the dialog requires additional data from the client 200 to be retrieved by the server 204, then the routine 
91 0 returns to step 900. For example, an extensive dialog between the client and the server may require that substantial 
additional data be retrieved from the client. 

[0060] FIG. 1 0 illustrates a representative mobile equipment screen displaying the results of a service dialog between 
50 a server system and a mobile subscriber according to one embodiment of the invention. Referring now to FIGs. 1 , 2, 
9 and 10, message display 1007 shows a message rendered by server 204 for mobile equipment 102 to provide 
infonnation associated with the service-specific dialog carried out between the client 200 and the server 204 at step 
905 of FIG. 9. In the representative message display illustrated in FIG, 10, the information rendered includes gate 
change and boarding information for an airplane flight along with a destination weather report. 
55 [0061] In view of the foregoing, It will be understood that the present invention supports registering, ordering and 
using location- and/or user-specific services in a client-server environment having mobile equipment operating within 
wireless communication cells. The client is typically a WAP-enabled GSM phone logged onto a GSM 900/1 800 or PCS 
1 900 cellular telecommunications network. The server may be eith r a combination WAP gateway and standard Web 
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ser'ver or a WAP application server. The server may be interlinl<ed via the Internet and may have access to a database 

system. The database stores geographical information required for a location-based service, such as the level of rooms 
In a building, aisles in a store, or gates at an airport. The database also can include service-specific logic that is executed 
in response to a client demands. The client exploits location data that is stored on an SIM card attached to the mobile 
equipment. Fonwarding the current location area code together with the subscriber's MSISDN to a WAP application 
can trigger the server to execute the application logic. The user may then select a more precise location and a service 
attached to that location. By using push technology, the server may deliver infomiation to the client without receiving 
an Information request from the client. 



Claims 

1. A server for providing location- based services over a digital cellular communications system to users of mobile 
equipment, the server comprising: 

an entity relationship model (ERM) component that is adapted to define the relationships between a user 
account, the mobile subscription (MSISDN), and a mobile equipment location; 
a server engine adapted to: 

operate on the ERM component; 

operate on a service request from the mobile equipment; and 

generate a communication based on the results of the ERM component operation; and 

an interface adapted to accept the service request from and deliver the communication to the mobile equip- 
ment. 

2. The server according to Claim 1 wherein the ERM component is adapted to define the relationships between the 
user account, the mobile subscription (MSISDN), the mobile equipment location, and a geographical Item located 
near the mobile equipment location. 

3. The server according to Claim 2 wherein the ERM component is further adapted to define the relationships between 
the user account, the mobile subscription (MSISDN), the mobile equipment location, a geographical item located 
near the mobile equipment location, and a services menu. 

4. In a computer system for providing location-based services to a user of a wireless device, a computer-readable 
medium having a plurality of data fields stored on the medium and representing a data structure, comprising: 

an account data field containing data representing the user and a user account; 

a mobile subscription (MSISDN) identification data field containing data representing the wireless device; 
a location data field containing data representing a location area; and 

a services logic field comprising logic for delivering a service to the user through the wireless device based 
on the location data field, the device identification data field, and the account data field. 

5. The computer-readable medium according to Claim 4 further comprising a geographical item data field containing 
data representing an object located In the location area, wherein the logic in the services logic field further com* 
prises logic for delivering the service based on the geographical Item data field. 

6. The computer-readable medium according to Claim 4 wherein the services logic field further comprises logic for 
preparing a WML card. 

7. The computer-readable medium according to Claim 4 wherein the services logic field further comprises logic for 
preparing a web page. 

8. In a digital wireless communications system including a mobile equipment and an applications server, a method 
of delivering a location-based infomiation service to the mobile equipment, the method comprising the steps of: 

at the applications server, receiving a mobile subscription Identification and a location; 

at the applications server, in response to the mobile subscription identification and the location, determining 
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• ^ whether the mobile subscription Is entitled to receive the Information service; 

at the applications server, building the information service based on the mobil subscription identification and 
the location; and 

delivering the information service to the mobile equipment. 

9. The information service delivery method according to Claim 8 wherein the step of delivering the information service 
comprises delivering the Information service over a GSM system. 

10. The infonnation service delivery method according to Claim 8 wherein the step of receiving the mobile subscription 
identification comprises receiving the mobile subscription identification from a SIM attached to the mobile equip- 
ment. 

1 1 . The Information service delivery method according to Claim 1 0 wherein the step of receiving the mobile subscription 
identification further comprises receiving the location from the SIM. 

12. The Infonnation service delivery method according to Claim 8 wherein the step of receiving the mobile subscription 
identification and the step of delivering the information service comprise receiving and delivering, respectively, 
using the WAP protocol. 

13. The information service delivery method according to Claim 8 further comprising the step of validating the mobile 
subscription identification against a user account. 

14. The information service delivery method according to Claim 8 further comprising the steps of: 

delivering geographical Item data from the applications server to the mobile equipment; 
accepting a geographical item selection at the applications server from the mobile equipment; 
delivering a service menu from the applications server to the mobile equipment; and 
accepting a service menu selection at the applications server from the mobile equipment. 



1 5. The information service delivery method according to Claim 8 further comprising the step of pushing a geographical 
item data from the applications server to the mobile equipment. 
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